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double refractive film formed with diagonally vapor deposited 
films by alternately laminating diagonally vapor deposited 
single layer films consisting of dielectric materials different 
from each other in the diagonally vapor deposited film is used 
for the optical system. 

SOLUTION: The double refractive plate 1 is constituted by 
alternately forming the single layer films 3, 5 consisting of 
Ti02 (titanium dioxide) and the single layer films 4, 6 
consisting of Si02 (silicon oxide) by diagonal vapor 
deposition on a transparent glass substrate 2. The respective 
single layer films 3, 4, 5, 6, are set at approximately ?/4 
(?=650nm) in the films thickness. The double refractive plate 
1 is formed by a vapor deposition apparatus. In such a case the 
Ti02 and Si02 are used as the dielectric materials. Any 
dielectric materials which are basically transparent to the light 
to be used and with which the desired double refraction 

quantity is obtainable by the combinations of the materials are A nm wnVY203 

usable as the dielectric materials. For example, metal oxides, such as Ta205, A1203, W03, Y203, 
Bi203, Nb205, ZnS, Mo03, etc., are usable. 
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(54) DOUBLE REFRACTIVE FILM AND OPTICAL SYSTEM US,N8 THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to enhance the 
degree of freedom in designing an optical system when a double 
refractive film formed with diagonally vapor deposited films by 
alternately laminating diagonally vapor deposited single layer films 
consisting of dielectric materials different from each other in the 
diagonally vapor deposited film is used for the optical system. 
SOLUTION- The double refractive plate 1 is constituted by 
alternately forming the single layer films 3, 5 consisting of Ti02 
(titanium dioxide) and the single layer films 4, 6 consisbng of S.02 
(silicon oxide) by diagonal vapor deposition on a transparent glass 
substrate 2. The respective single layer films 3, 4, 5. 6. are set at 
approximately W4 (X=650nm) in the films thickness. The double 
refractive plate 1 is formed by a vapor deposition apparatus. In 
such a case the T.02 and Si02 are used as the dielectnc 
materials. Any dielectric materials which are basically transparent 
to the light to be used and with which the desired double refraction 

Nb205, ZnS, Mo03, etc.. are usable. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3 . In the drawings, any words are not translated. 




[Claim(s)] nlaW > which carries out the laminating of the slanting vacuum evaporation© monolayer which 

[Claim 1] It is the taeirmgent from which m^slanting vacuum ev^orationo film differs mutually in the birefringent plate 
vaS™ ^oSS^ from across, and comes to form a slanting vacuum 
£m on rC face of a vacuum evaporationo-ed substrate by turns, and is characterized by the bird clapper. 

rr lnim 71 The birefringent plate according to claim 1 characterized by making into the abbreviation same direction the 
oplS Sbrf alTthTslS vacuum evaporation monolayers that constitute the aforementioned slantmg vacuum 

JSSoS svstem using the birefringent plate which arranges a birefringent plate and is characterized by the bird 
Kr soto tZZtS^rmdt amount of birefringences and the plane of incidence : andfce afc ^ennoned 
clapper so xnai u m y y incidence to this birefringent plate may serve as a predetermined angular 

SftlSh IffiffS bytL birefringent platel injected from this birefringent plate in the optical 
system using the birefringent plate of a claim 2. 

[Translation done.] 
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[Detailed Description of the Invention] 
100011 u • , r M tn which invention belongs] this invention relates to the birefringent plate in which the slanting vacuum 
Kor^^^ W3S " d ° PtiCal USiDg *" birefrmE P 

ffcUofthe Prior ArtJConven^^ 

such as a polarization beam splitter and a phase plate. 

100031 . uci tv, e invsntionlBv the way in the**** birefringent plate mentioned above, it was difficult to 
[Problem(s) to be Solved by the Mention] By me ™ com ponents of the light which cairies out incidence to this 

control the phase contrast between the re ^^SgTe aZeWioned birTfringent plate as a phase plate, it was 
birefringent plate free ^ ^S^K«-tad birefringent plate as a beam splitter 

may be carried out with a small incident angle. birefringent plate in which it comes to fonn a 

^thisin^o^ 

"«* can Le me flexibility of a design of the opncal system. 

[EsforSolvmg^^ 

dielectric materials from across on the ^^^^^^^Som carries out the laminating of 
comes to form a slanting vacuum evaporationo fibn, J^f™^^ ^ ^ materials b ^ ^ is 
the slanting vacuum evaporationo monolayer ^^^^TS^S^&m same direction the optical axis of 
characterized by the bird clapper. Moreover, « « ^bte to mafe »^ ^ vacuum evaporation o film : 

all the slanting vacuum evaporationo monolayer Sention So that the optical axis of all the 

[0006] Furtheimore, the optical system using Ae bnxfmgent plate of ttns * v ^«°? evaporationo film is the 

slanting vacuum evaporationo monolayer s that « ^^SSmtdh n«y have the predetermined amount 
above-mentioned birefringent plate made into ^J^S^ohJtaSS from this birefringent plate A 
of birefringences, after the light beam ^"^^^^^S^lL of incidence and the 

the state of accumulating three or more kinds of monolayers in order. 

[0007] „ ft „ it e „ nlain , referring to a drawing about 1 operation form of this invention. 

[Embodiments of the Invention] Hereafter, it ^P^!™**™ a J , 0 * ation form of this invention. In addition, in 
DawiagJ is the schematic diagram showing the ' bfltftn^ plate £™ ^ acmal scale ^ bireft ingent 

dr^ingl . *e scale of the direction o a ^ammatm g J^S^-^Sy" 4 -d 6 of Si02 (silicon 

SSplacs with mis transparent glass sub = £ cons^ of v = ma en^ ^ 
[0008] Although omitted and drawn in dpvmgj , *e lam*ating of a tog e number tor ex ,^ bdfl , 4 

r Tr"S1^Tf3^g?^^ ^ ^eam 13A for heating each vacuum evaporationo 
12B of Ti02 and Si02, ine electron gun j wniuiu j ^ se 

12A «,« 12B of *"Xri".°r p ^tedT g ul^ i *.<*e e™P«n„i«.o ayl. 14 



0/4 nir mm 
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n - *„. onot >A nP or the axis-of-rotation lower part of this dome-like work 1 5 . 
addition the '^^^^S^^j^ SeCe-like wo* 15 of drawing (A) from the upper pan. 
[0010] Moreover ^SM^^SlSSX£a» by the predetermined substrate electrode holder which is no. 
Each substrate 16 is attached in the wall secnon , y direction of a perimeter 

iUustrated. In addition, in position, moreover, although especially 

enclosure, many subsfrates^ 

a large value by the average dielectric materials with the above-mentioned operation gestah As 

[0011] In addition, although T 02 and Si02 «' e "" ? ™ rf fundamentally. And the metallic oxide of Ta 

dielectric materials used by this ; inven ion are gg Sd ffljS Sn02 grade can be used that the 
205, aluminum203, ™>™£$*£g^ wW £ combSn of me material Moreover, it is desirable to 
desired amount of birefrmgences should jus t be ™»™ fo „ t0 ^ about ea ch class, although it is 

possible lor it not to oe tbsuiwcu iu u & j nTAnc ft f nm Considerina as the above is desirable. 

Ld to consider as various^ ^^^^^^^^^^ " order, and to be made to carry 
[0012] Moreover, it » ^""^^Sf/S vacuum evaporationo films 3, 4, 5, and 6 / on one birefringent plate 
out a laminating, moreover, an optica I ax« j : in i eacn vac h adjusting appropriately the 

components and an incident light cross at nght angles. 
[0013] , . ... 

[Example] Hereafter, a concrete sample isexp lam ed evaporationo style 14 was set as 60 degrees, 

l TJ^ e fac ±^ »* si02 set 35 lambda/4 . (lambd r 650nm) 

and thickness carried out 22 layer «iffliaigo 0 ' larization beam splitter 20. Next, to the membrane 

on the transparent glass substrate 2 to "J™? "JP ^ b ^ was carried out so ^ me degree theta 

formation front face ^^^^^St^^S^^^ of incidence and an optical axis might 
of incident angle of a ^^^S^^^SS^^Sl^ » elevation wheD seeing from 1 ' m 

d^itl^i^ - d «* ™ ittance Ts of s component 

mentioned example 1, incidence or me ligm ocaui ' « drawine 5 (A) is a side elevation when seeing from 

might become 0 degree ( drawmi (A)). ^ ^^^^'^^1^^^^^^ To in the direction 
[ i„ the left figure fi«^^]S^^A^SSS^S^ light is shown* drawing (B). 

two above-mentioned ^{SffidS SxaSS of comparison> vacuum evaporationo style 14 was set 
[0017] The incident ^angle ^^g^^^JS&sSZ which thickness was set as lambda/4 (lambda= 
as 0 degree, the 22-layer laminatm of Ae mutual ^ beam . splitt er 20A which does not have form 

™ T» S Ts so shas ctostly also front she graph which shows those speotral cbncwiobfcr fe> thing of the 
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except 0 degree, optical system can be designed, also taking phase deltap of P component, and phase deltas of S component 
into consideration. cl1 u ctT o t P 1 fi nf the <examDle 4> vacuum evaporation© style 14 is set as 60 degrees. 

Thickness tue mutual layer 01 iuz . ... ft 35-layer laminating was earned out on the transparent glass 

0.065) set up as shown m the foil owmg table 1 To J^J^* JJS^^ 0) t0 whic h thickness was further set as 
substrate 2, the best layer which consists of SiO : (amount :«xm 0 £ ^ctotsz at this time - 2.064nm it 
shown in the following table 1 was famed, (J Wavelength lambdao is 600nm. Incidence of the 
was . It arranges, as this ^^££^£^^0 degree to the membrane formation front face of 

example is shown in the following table 1. 

[0022] 

[Table 1] 
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KNo. 



1. 0 



d (no) 4 n od / A o 



4 6 8 9.5 1.0 4 5 

1 SiO, J" J 6 3 9. 5 0. 7 2 7 

2 TiO, 2.3 Q o. 8 0 0 

3 Ta:0> 2. 0 g o. 9 0 0 

4 TiO, 2. 3 g2 s x 000 

5 Ta.Os 2.0 1.000 

6 TiO, 2 0 6 2. 5 1.0 0 0 

7 • Ta.Os 2.0 g i. 000 

8 TiO, 2. 3 ^ 5 i . 000 

9 Ta.Os 2.0 i.OOO 
1 0 TiO, 2. 3 5 i.OOO 
1 1 Ta.O, 2.0 a i.OOO 
1 2 TiO. 2. 3 6 2 s i. 000 
1 3 Ta,0 6 2. u 5 4 s i.OOO 
1 4 TiO, 2 5 1.000 
1 5 Ta.Os 2. u 5 4 g i.OOO 
1 6 TiO* 2.3 e 2 5 i. 000 
1 7 Ta,0* 2.0 a i.OOO 
1 8 TiO, 2. 3 1.000 

1 9 Ta.O* 2.0 g 1 • 0 0 0 

2 0 TiO, 2 5 i.OOO 
2 3 Ta a O S ^ " 5 4 3 1.0 0 0 
2 2 TiO, 2- 2 5 1.000 
2 3 TasOs Z- « 3 1.000 
2 4 TiO, 2.3 g 2 s 1 • 0 0 0 
2 5 Ta.O* " 5 4 3 1.0 0 0 
2 6 TiO. 2 3 ■ 5 1. 00 0 
2 7 Ta,0« J- " 5 4 3 1.0 0 0 
2 8 TiO, 2 - • 5 i.OOO 

2 9 -Tb.O. 2.0 g ^ s i.OOO 

3 0 TiO, 2.3 b l 0 0 0 
3 1 Ta.O* 2.0 8 i.OOO 
3 2 TiO, 2.3 g i.OOO 
3 3 Ta,0. 2. 0 ^ 0, 900 
3 4 TiO, 2.3 o 0.800 
3 5 Ta.O. 2. 0 0.7 2 7 
3 6 TiO , 2.3 



A'7 7lfi 1.5 1 

( B K 7 ) 

§l„ A o= 5 0 0 nil 



ft 2 0 6 4 
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consider as the design which gives the function as a phase plate to this beam splitter, in a beam splitter, the phase plate (for 
example, lambda/4 board, lambda/2 board) which might be formed on one optical path of the latter part becomes 
unnecessary conventionally. . . 

[0025] Moreover in case the polarization component which supported each sexual desire news with the dichroic prism of 
an electrochromatic display video projector is compounded, [ for example, ] Since it started by the spectral characteristic of 
each [ these ] polarization component and the big gap has arisen in the valued wavelength, although the spectral 
^aracteristi^rHHjmpesitien^^ 

in the spectral characteristic of the two above-mentioned polarization components can be set as a very near value by 
anDlvins this invention, when these two polarization components are compounded, it is possible to prevent that the synthetic 
Sal characteristic becomes stair-like. In addition, it is also possible to change the spectral characteristic of another side 
imd to extend both interval, without changing one spectral characteristic between the two above-mentioned polarization 



components. 



[Translation done.] 
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* NOTICES ! 



japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



KSS^^SSSSS showin8 Ae ,amination of * e birefriI,gen, plate concemins * e operation ges,alt of * b 

Sh!gJ2] The schematic diagram showing an example of the vacuum evaporationo equipment which forms the slanting 

SS^ The Saph which shows the optical-element plot plan (A) and light-tiansmittance property of an examp e 2 B) 
KgS The Saph wSch shows the ojtical-element plot plan (A) and light-transmittance property of an example 3 (B) 



rSw^l^Saph which shows the difference of the reflective phase in an example 3 
JgHJjj Se ?aph which shows the optical-element plot plan (A) and light-transm.ttance property of the example of 

SThe graph which shows the optical-element plot plan (A) and light-transmittance property of an example 4 (B) 
[fcrfjO] The graph which shows the difference of the transparency phase in an example 4 
[Description of Notations] 

1 Birefringent Plate 

2 Transparent Glass Substrate 
3, 4, 5, 6 Monolayer 

11 Bell Jar 

12 Evaporation Source 

12A, 12B Vacuum evaporationo material 

13 Electron Gun 
13A Electron beam 

14 Vacuum Evaporationo Style 

15 Dome-like Work 

16 Substrate 

20 20 A Beam splitter 
20B Phase plate 



[Translation done.] 
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[Drawing 21 
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[0002] 

[0003] 
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■afc. ufcip'ox . mitit&Wxtfmm&b ix 

tn. jjaMifr«***W>fc'-^xr y -y * k LTJB 
n***eii. «EiffS* { 'J^ nfciwc*a nWttt 
3tt'- ASr Alt $ <t 3 tcSfH"4 - fc liBTC* o 
fc. 

[ 0 0 0 4 ] 3 *» 

coTfcO. mm^mtfM&zftxKhWxmzm 

4fc0)Tli>4. 
[0005] 
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[0007] 

9^M2±CT10, (ZBMtf-^^) O*0R3. "5 
kSi0 2 (UMtM*)«*MR4. 6fcX2C«W>3K 
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[0 008] HlTtt. *B&LTfiS*tflTf>4*\ SB 
tli^SW), Mx.\f2 2mc?>$.mm<8iM2tiX^Z>. 
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6 <0«HC*t LfW>{w7JfT 4 ± o tcffS^Sffi 1 6 * 
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